A proof-of-principle demonstration of a novel microarray-based method for quantifying DNA methylation levels.
Demethylation of CD11a (ITGAL; GeneID:3683; HGNC: 6148) and CD70 (TNFSF7; GeneID:970; HGNC:11937) regulatory regions in CD4(+) T cells contributes to the development of autoreactivity and autoantibody overstimulation in systemic lupus erythematosus (SLE). In this study, we present a novel approach for measuring the methylation status of CD11a and CD70 promoter sequences. The procedure combines the standard method of bisulfite conversion of methylated CpG pairs with high-throughput oligonucleotide microarray-based technology that allows for rapid quantification of deoxycytosine and deoxymethylcytosine content in bisulfite-treated DNA samples. The microarrays were first used to generate a standard curve from fully methylated and fully unmethylated DNA samples using a one-dimensional linear regression equation that calculated fluorescence emission as a function of methylation levels. The methylation status of the CD70 and CD11a promoters in SLE and control CD4(+) T cell samples were measured, and the microarray prediction was found to be highly accurate when compared to bisulfite sequencing. Furthermore, the microarrays were able to detect differences in the methylation status between SLE patient and healthy control samples. These results indicate that our new microarray-based assay could prove to be a highly reliable, rapid, and cost effective diagnostic and prognostic test for SLE.